COOH-terminal truncated human cardiac MyBP-C alters myosin filament organization.
Myosin-binding protein C (MyBP-C) is thought to play structural and/or regulatory role in striated muscles. The cardiac isoform of MyBP-C is one of the disease genes associated with familial hypertrophic cardiomyopathy and most of the mutations produce COOH truncated proteins. In order to determine the consequences of these mutations on myosin filament organization, we have characterized the effect of a 52-kDa NH2-terminal peptide of human cardiac MyBP-C on the alpha-myosin heavy chain (alpha-MyHC) filament organization. This peptide lacks the COOH-terminal MyHC-binding site and retains the two MyHC-binding domains located in the N-terminal part of MyBP-C. For this characterization, cDNA constructs (rat alpha-MyHC, full-length and truncated human cardiac MyBP-C) were transiently expressed singly or in pairwise combination in COS cells. In conformity with previous works performed on the skeletal isoform of MyBP-C, we observed that full-length cardiac MyBP-C organizes the MyHC into dense structures of uniform width. While the truncated protein is stable and can interact with MyHC in COS cells, it does not result in the same organization of sarcomeric MyHC that is seen with the full-length MyBP-C. These results suggest that the presence of truncated cardiac MyBP-C could, at least partly, disorganize the sarcomeric structure in patients with familial hypertrophic cardiomyopathy.